Salmonella-mediated gene therapy in experimental colitis in mice.
Bacterial gene therapy - bactofection is a simple and effective method to deliver plasmid DNA into target tissue. We hypothesize that oral in vivo bactofection can be an interesting approach to influence the course of inflammatory bowel diseases. The aim of this study was to prove the effects of antioxidative and anti-inflammatory bactofection in dextran sulfate sodium (DSS)-treated mice. Attenuated bacteria Salmonella Typhimurium SL7207 carrying plasmids with genes encoding Cu-Zn superoxide dismutase and an N-terminal deletion mutant of monocyte chemoattractant protein-1 were prepared. Male Balb/c mice had ad libitum access to 1% DSS solution in drinking water during 10 days (mild model of colitis). The animals were daily fed with 200 Mio bacteria via gastric gavage during the experiment. Fecal consistency, clinical status, food and water intake were monitored. After 10 days samples were taken and markers of oxidative stress and inflammatory cytokine levels were measured. Colonic tissue was scored histologically by a blinded investigator. DSS treatment significantly increased the levels of inflammatory cytokines and malondialdehyde as a marker of lipoperoxidation in the colon. Anti-inflammatory gene therapy improved the total antioxidative capacity. In comparison with the untreated group, bacterial gene therapy lowered the histological colitis score. Salmonella-mediated antioxidative and anti-inflammatory gene therapy alleviated colitis in mice. The effect seems to be mediated by increased antioxidative status. Further studies will show whether recombinant probiotics expressing therapeutic gene might be used for the therapy of inflammatory bowel diseases.